The cytoplasm of mouse germinal vesicle stage oocytes can enhance somatic cell nuclear reprogramming.
In mammalian cloning, evidence suggests that genomic reprogramming factors are located in the nucleus rather than the cytoplasm of oocytes or zygotes. However, little is known about the mechanisms of reprogramming, and new methods using nuclear factors have not succeeded in producing cloned mice from differentiated somatic cell nuclei. We aimed to determine whether there are functional reprogramming factors present in the cytoplasm of germinal vesicle stage (GV) oocytes. We found that the GV oocyte cytoplasm could remodel somatic cell nuclei, completely demethylate histone H3 at lysine 9 and partially deacetylate histone H3 at lysines 9 and 14. Moreover, cytoplasmic lysates of GV oocytes promoted somatic cell reprogramming and cloned embryo development, when assessed by measuring histone H3-K9 hypomethylation, Oct4 and Cdx2 expression in blastocysts, and the production of cloned offspring. Thus, genomic reprogramming factors are present in the cytoplasm of the GV oocyte and could facilitate cloning technology. This finding is also useful for research on the mechanisms involved in histone deacetylation and demethylation, even though histone methylation is thought to be epigenetically stable.